The paper aims at analyzing the impact of tourism on the economic growth in Ukraine considering its global significance and dynamic development. Tourism should be considered not as a separate phenomenon, but as a complex socio-economic-ecological system, i.e. the national tourism system (NTS). The study attempts to reveal the nature and determinants of the national tourism system impact on economic growth, and also empirically substantiates this in the Ukrainian context. Since the economic decisions require a huge amount of information and different models, a multivariate least square model has been proposed to determine the causal links between NTS and economic growth. The paper also presents the economic parameters such as Ukrainian GDP as a dependent variable, volume of domestic tourism consumption, income from international passenger carriage, international tourism expenditures in the country, the volume of services provided in temporary accommodation and catering establishments, and country's income from NTS as independent variables. The paper is based on the 2000-2017 statistical data. It concludes that the increase of total NTS contribution to GDP is influenced by all considered factors except the international tourism expenditures in the country. A proposed econometric factor analysis model can be used as a tool to analyze and forecast the socio-economic NTS processes. The hypothesis of the NTS`s impact on economic growth is substantiated.
INTRODUCTION
Tourism, as a component of the global economy, shows dynamic growth. According to the World Tourism Organization, in 2018, international tourist arrivals grew 5% to reach the 1.4 billion. At the same time, earnings generated by tourism have grown to USD 1.7 trillion (UNWTO, 2019). The travel and tourism industry generates 10.4% of the world GDP and supports 319 million working places (World Travel and Tourism Council, 2019) . It should be also noted that over the long term, the income growth from international tourism exceeds the global GDP growth. This fact highlights the dynamic development and ability of tourism to be a catalyst for various socio-economic processes.
The need to comprehensively reflect the socio-ecological and economic nature of tourism, Okhrimenko (2017), Boiko, Bosovska, Vedmid, Bovsh, and Okhrimenko (2018), Mazaraki, Boiko, Bosovska, Vedmid, and Okhrimenko (2018) substantiated conceptual bases of functioning and development of the national tourism system (NTS). The authors proposed to consider NTS as a component of the national economic system, a spatially localized set of socio-economic, functional, sectorial, institutional and information subsystems that form produc-tion, sales and consumption of the tourist product based on targeted interaction. These basic characteristics of the NTS reflect its polystructural nature and confirm its deeper epistemological understanding.
Continuing their research into the NTS functioning and development, the authors point to the need for evaluating its impact on the national economy, in particular on its economic growth. The following arguments are put forward: first, the importance of research on the NTS impact on economic growth manifests itself through the institutional aspect: "…tourism's economic impacts are therefore an important consideration in state, regional and community planning and economic development; economic impacts are also important factors in marketing and management decisions" (Stynes, 1997) ; second, in consumer-based and marketing terms: "…economic impact studies are very much beneficial because they illustrate the benefits of travel and tourism" (Kuman & Hussain, 2014); third, in terms of improved macroeconomic parameters and destination employment, since "… for a growth of economy, tourism is an exceptional facilitator, that is why it is a vital part in macroeconomic level; this business is imperative to force labor and is essential cause of government's revenues" (Agaraj & Murati, 2009 ); fourth, via the stimulating aspect of other socio-economic systems: "…tourism is part of the economic system; it plays an important role in the economy due to the multiplier effect (encouraging other economic activities)" (Trebicka, 2016, p. 17) . In this context, it should also be noted that growth theories explain the factors that determine the rate of economic growth in a country. On the other hand, growth theories explain the reasons for differences in income and growth rates among countries (Soylu, Çakmak, & Okur, 2018, p. 95 ).
Given the cross-sectoral nature of the NTS functioning, which accumulates different types of economic activity, resources, and differentiated consequences of its functioning (in time, by regions and countries, by types and forms of tourism), the analysis of its impact on the economic growth will contribute to a real assessment of the NTS contribution to GDP, a factor analysis of determinants, and NTS monitoring in time and space. Besides, for a tourism-based economy to sustain itself in local communities, the residents must be willing partners in the process; their attitudes toward tourism and perceptions of its impact on community life must be continually assessed (Allen, Long, Perdue, & Kieselbach, 1988).
The findings of many studies on the impact of tourism on economic growth (Jacint & Cantavella-Jorda, 2002; Fawaz, Rahnama, & Stout, 2014; Gwenure & Odhiambo, 2017) indicate that the causal relationship between tourism and economic growth differs from country to country. Therefore, summarizing the above arguments, it is necessary to point out the relevance of studying the NTS`s impact on the economic growth in Ukraine, which has a significant tourist potential as a macro destination.
LITERATURE REVIEW
Scientific systematic studies on tourism benefits and its impact on the economy were in the 70's and 80's of the 20 th century. They substantiate the specificity of tourism as an economic and social activity and a catalyst for dynamic change in other areas (Sadler & Archer, 1975; Duffield, 1982; Archer, 1982) . After a while, tourism studies began to use Input-Output Models (Fletcher, 1989; Heng & Low, 1990) , Tourism Multiplier (Archer, 1982; Hughes, 1994 (Burfisher, 2011; Dwyer, 2015) and others.
Most of these models require detailed and timely statistical information, which is a problem for Ukraine. Modern and recognized statistical tools for assessing the economic importance of tourism include International Recommendations for Tourism Statistics (World Tourism Organization, 2010a). However, only since 2021 in Ukraine, according to the Order of the State Statistics Service of Ukraine (2017) , it is envisaged to introduce the tables of the satellite tourism account in the national statistical reports in accordance with the Methodological provisions for compiling a subsidiary (satellite) tourism account in Ukraine (2017) with a threeyear frequency. Stynes (1997 Stynes ( , 1999 attempted to define the key concepts and explain the basic methods for estimating the economic impacts of tourism and proved that income or value added are the best measures of the economic gain to the region from tourism (Stynes, 1997, p. 16) . That is, the emphasis is not only placed on the assessment of the multiplier effect in tourism, but also on direct indicators of the territory development.
Many scientists, while analyzing the impact of tourism on the economic growth in different countries (S. Hadad (2018), who explored the impact of NTS on economic growth, shows that such studies can also be performed using:
• indicative (structural) analysis (one-dimensional in terms of purpose and content);
• parametric methods (where the operational function is determined in advance, and changes that may accidentally be affected are taken into account: factor analysis, regression analysis);
• non-parametric methods (they are flexible; the analysis is performed without previously determining the operational function, using linear programming: DEA method, artificial intelligence network, etc.).
Using the above methods, studies emerge, in which the tourism development indicators are analyzed by country or group of countries with the focus on the basic resultant direct indicators of the functioning and development of tourism systems, namely the volume of tourist flows, income, expenses, and profits in different lags.
Gwenhure and Odhiambo (2017) carefully analyzed international literature for the period 2002-2017 on the tourism impact and the economic growth; they also reviewed some empirical studies on the causal relationship between tourism sector development and economic growth based on a time series data analysis, panel/cross-sectional data analysis and input/ output analysis. The analysis of scientific works suggests that there are currently scientific works reflecting the direct impact of tourism on economic growth in different countries and regions. One of the recent works is that by Van der Schyff, Meyer, and Ferreira (2019) that follows a quantitative research approach by investigating the relationship between tourism and economic growth from 2005 to 2017 in South Africa. These relationships were analyzed using the Johansen cointegration and Vector Error Correction Models. The results indicate there is a long-run relationship between tourism and both economic growth and development. Besides, Rasul, Amanj Ahmad, and Saed (2019) proved the economic benefits of tourism and predicted its positive growth rate in the Kurdistan Region of Iraq. Thus, the results point to a long-term relationship between tourism and economic growth.
RESEARCH PURPOSE
The purpose of the article is to reveal the essence and determinants of the national tourism system's influence on the economic growth and justify it empirically using the Ukrainian economy as an example.
RESEARCH METHOD
The synthesis of Ukrainian and international studies on justifying indicators to assess the climate of the national tourism system and its impact on the economic growth of Ukraine made the basis for this article. This issue has been studied using theoretical generalization, analysis and synthesis, and prediction. The main focus is on the application of econometric models. This is because most decisions on managing complex economic systems, in particular, resource allocation, the choice of the best scenario, the study of market conditions, planning, and forecasting, require prior econometric modeling of a specific process or its components. The modeling importance is due to the main feature of the model, namely, a simplified representation of the essential characteristics of a real object or situation. Since econometric methods allow constructing models that accurately and fully reflect the various aspects of the operation and development of research objects, the paper focuses on parametric techniques.
In this context, Stynes (1997, p. 16) states that multiplier effects are not nearly as important in most cases, as their use in tourism would suggest and multipliers tend to introduce complexities that most users of the results do not fully understand, so the current study will focus on assessing the direct effects of the NTS.
To determine the cause-effect relationship between NTS and economic growth, a multifactor model based on the least square method was constructed, which made it possible to use different values. In the modeling process, the following conditions are met: the mathematical expectation of residuals is zero; the values of the residue vector are independent of each other and have a constant dispersion; independent model variables do not relate to model residuals; independent variable models form a linear independent vector system. Accordingly, a functional multifactor relationship among economic parameters has been constructed, one of which is a dependent variable (the contribution of NTS to the GDP of Ukraine), and the other are independent variables (the volume of domestic tourism consumption, revenues from international passenger carriage, international tourism expenditures in the country, the volume of services provided in temporary accommodation and catering establishments, the country's income from NTS). The sequence of studying results from the logical construction of any econometric model: 1) specifying the study purpose; 2) constructing a system of indicators and logical selection of factors that most influence them; 3) choosing the form of the indicator interrelationship; 4) selecting output data (2000-2017 statistics were used according to the World Tourism Organization (UNWTO), the World Travel & Tourism Council (WTTC), and the World Bank)); 5) direct construction of the econometric model; 6) inspecting the model quality, including the economic process adequacy; and 7) using the model.
RESULTS
Economic growth is the first macroeconomic goal of any economy; it implies a steady increase in the total volume of goods and services expressed in GDP over a given period compared to the previous one (Fourie & Burger, 2015, p. 12) . Therefore, there is an axiom that economic growth is interrelated with GDP. Barro (2001) pays attention to the fact that economic growth refers to the growth of aggregate productivity, traditionally measured in GDP. Moreover, a steadily growing national economy increases the choices available to residents and institutions that lead to improving the quality of life for all and is a primary policy objective of most national governments (Frechtling, 2013, p. 1), so communities, therefore, need to understand the relative importance of tourism to their region, including tourism's contribution to economic activity in the area (Stynes, 1997 ).
Gwenhure and Odhiambo (2017, p. 41), while studying the scientific literature on the impact of tourism on economic growth, focus on the causal relationship between the two. The researchers highlight four main views on the factor relationship between tourism and economic growth: 1) the unidirectional impact of tourism on economic growth -the hypothesis of tourism resulting in growth; 2) the unidirectional impact of economic growth on tourism (a tourism-oriented growth hypothesis); 3) there is a bidirectional factor relationship between tourism and economic growth -the feedback hypothesis; and 4) the neutrality hypothesis, where neither of the variables affects the other (see Figure 1 ).
Given the hypothesis semantics (see Figure 1 ) on the NTS and economic growth interaction, it would appropriate to prove the first hypothesis. Van der Schyff et al. (2019, p. 170), while analyzing the macroeconomic studies of Dornbusch, Fisher, and Startz (2014, p. 63), conclude that endogenous growth and neoclassical growth theories relate to tourism in the sense that investing in tourism technology and skills can increase its contribution to GDP, i.e., the relationship between tourism and economic growth comes from the growth hypothesis generated by tourism.
The NTS economic growth is an upward trend of its contribution to GDP; it is not necessary to increase the real contribution annually, but only to focus on growth, not in the short term, but in the long term and taking into account not nominal, but real indicators.
It was further found that the complexity of determining the NTS contribution to the Ukrainian economy relates to identifying the implicit boundary between tourists and locals; involving a significant amount of ancillary and ensuring economic activities in the NTS; lack of consideration of some significant volumes of tourist groups (in particular, domestic, unorganized, tourists (use exchange accommodation), partially sightseers, etc.) in statistical surveys/results/indices; spontaneous transition to the category of business tourists, business-men within the country. These aspects form the problem that has not yet been solved, namely, the real definition of NTS's contribution to GDP, employment, investment, etc.
As noted above, the purpose of this study is to specify the impact of NTS on economic growth represented by GDP, which is a dependent variable. Given that the NTS is a system with various links between the elements of the economy of a particular country and the world economy, multiple aspects of its functioning in spatial terms were considered while choosing independent variables: domestic tourism, outbound tourism, and inbound tourism. Accordingly, the independent variables were selected: domestic tourism consumption, revenues from international passenger carriage, international tourism expenditures in the country, the volume of services provided in establishments for temporary accommodation and catering, country's income from the NTS. On this basis, a multifactor model is constructed, which determines the linear relationship between the factor and the resulting variables.
where Y -total NTS contribution to GDP, UAH billion; x 1 -domestic tourism consumption, UAH billion; х 2 -revenues from passenger carriage (expenses of foreign visitors in the national economy), UAH billion; х 3 -country's income from NTS, UAH billion; х 4 -international tourism expenditures in the country, UAH billion; х 5 -the volume of services provided in temporary accommodation and catering establishments, UAH billion (see Figure 2 ). where a 0 , a 1 , a 2 , a 3 , a 4 , a 5 are parameters to be estimated; ( ) t ε is an unobserved random value.
Let's apply the LINEAR built-in function (see Figure 2 ).
The regression equation is as follows:
( ) 
The determination coefficient R 2 = 0.999 indicates a close relationship between these factors and the volume of income from the Ukrainian NTS. The model test for validity using the F-criterion showed that the model is reliable (F calc = 1720.21 > F tab = 3.18).
The analysis of the regression dependence parameters shows that international tourism expenditures in the country and the income from international passenger transportation exert the most significant influence on the amount of revenues from NTS.
To check the significance of the correlation coefficient R, the Student's t-test has been calculated: Using statistical tables at the significance level of α = 0.01 and degrees of freedom 14, t tab = 2.624 has been chosen.
Since t > t tab , one can argue for the correlation coefficient significance.
To evaluate the significance of estimates of the multiple regression model parameters, the t-criterion is calculated. To obtain the calculated values of t, it is necessary to divide the first line numbers into the corresponding values in the second line ( Figure 1 ) and evaluate the results using the module: Thus, t 0 = 1.946, t 1 = 4.458, t 2 = 1.831, t 3 = 2.666, t 4 = 1.766, t 5 = 2.1.
The t-critical value is found from the t-statistics for α = 0.05 and n -m = 18 -4 = 14 degrees of freedom; t-critical for the two-sided test is 1.761. All model parameters are statistically significant with the probability of 0.99, i.e., the correct form of influence of these parameters is chosen. The constructed model verification is given in Table 1 and Figure 3 . The trend line confirms the linearity of the model under study. However, there is an increase in the dispersion of residues over time; the deviations also increase. Therefore, let's test the constructed model for the residual autocorrelation. To do this, two criteria, Durbin-Watson and von Neumann, are calculated. Table 2 was compiled for further calculations.
Let's calculate the Durbin-Watson criterion: Given that the number of observations is 18 and the significance level is α = 0.001, Q tab = 0.0349. Since Q actual > Q tab , there is no residual correlation, so the model is well-formed.
The estimated equation makes it possible to conclude that the increase in the total contribution of NTS to GDP is influenced by the factors specified, Actual value Calculated value except for international tourism expenditures in the country. Thus, with an increase in domestic tourism consumption by UAH 1 billion, the contribution of NTS to GDP will grow by UAH 0.747 billion. With an increase in revenues from international passenger transportation by UAH 1 billion, the factor attribute will increase by UAH 1.302 billion. With the rise in the country's income from NTS by UAH 1 billion, the contribution of NTS to GDP will grow by UAH 2.227 billion. As the volume of services provided in temporary accommodation and catering estab-lishments increases by UAH 1 billion, the resultant factor will grow by UAH 0.666 billion. The negative value of the parameter of international tourism expenditures in the country on the NTS volume is because this factor is partially duplicated in two model factors: х 2 means revenues from international passenger transportation (expenses of foreign visitors in the national economy) and х 1 is the volume of domestic tourism consumption. Therefore, the hypothesis about the NTS development resulting in economic growth has been proved.
CONCLUSION
The tourism market globalization not only determines the unique mega-environment for the NTS, but also high competition. Globalization, on one hand, is a source and a stimulator of competition, providing new opportunities for development, and on the other hand, it causes economic asymmetries that are not homogeneous. It should be noted that the aggregated NTS can obtain investment attractiveness provided that the external economic effects of the NTS are specified in a transparent manner.
It should be noted that it is difficult to determine the NTS impact on economic growth because tourist expenditures have a cascading effect on the local economy (Tkachenko, 2006, p. 144; Tkachenko, 2008, p. 180 ). The use of economic and mathematical modeling has convincingly demonstrated that in order to fully assess the economic impact of the NTS on economic growth, it is necessary to investigate the additional tourist spending in a destination that contributes to income generation, employment and other benefits to the host economy. Accordingly, the NTS`s impact assessment is based on the calculated and analytical indicators (NTS contribution to GDP, domestic tourism consumption, revenues from international travel, international tourism expenditures in the country, the volume of services provided in establishments for temporary accommodation and catering, the country's NTS profit) that reveal the process dynamics. In this case, it is also essential to understand the indirect impact of tourism, which reflects the cross-sectorial links in creating and selling tourism products and determines the priority of investing in development of promising destinations at both regional and national levels.
